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(57)Abstract: 

PURPOSE: To obtain a steel cord useful as a reinforcing material for an 
elastomer good such as a pneumatic radial tire and improve durability of a 
pneumatic radial tire produced by using the steel cord. 
CONSTITUTION: This is a steel cord having a 1 *4 twisted structure 
composed of same-size filaments and the size (<z) of these filaments is within 
a range of 0.23mm≤a≤0.25mm. The cross section of this cord 
perpendicular to the longitudinal direction has an oval shape in which the 
ratio (b/a) of the minor axis (b) to the major axis (a) is within a range of 
O.60≤b/a≤0.80. A pneumatic radial tire for a passenger car is produced 
by using these steel cords in the belt layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] For the cross section which it is 1x4 steel codes of twist structure by the filament of the diameter of the same, and the 
diameter (alpha) of a filament is 0.23 mm<=alpha <=0.25mm, and goes direct with the longitudinal direction of this cord, nothing 
and this ellipse form are a steel code whose ratio (b/a) of the major axis a and minor axis b is 0.60 <=b/a<=0.80 about an ellipse 
form. [Claim 2] The radial-ply tire containing air for passenger cars which used the aforementioned steel code for the belt layer 
with one [ at least ] belt reinforcement layer of a cap layer and a layer layer which consists of a two-layer intersection layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the improvement in code-proof fracture nature, and prevention of adhesive 
degradation especially about the radial-ply tire containing air which used the steel code and it which are used as reinforcing 
materials of rubber goods, such as a pneumatic tire and an industrial use belt. 
[0002] 

[Description of the Prior Art] Conventionally, the at least two-sheet laminating of the belt which has a predetermined angle to the 
direction of the equator of a tire as the belt section of the radial-ply tire containing air for passenger cars and which mainly 
consists of rubber steel cord complex with which the steel cord was arranged is carried out, and the radial-ply tire containing air 
which improved the controllability ability corresponding to the vehicles performance, wear-resistant ability, etc. is known. 
[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to prevent the fall of the endurance by the invasion of the moisture from 
a lesion, and 1x5 of opening twist structure structure fits as a belt of a tire conventionally. However, when the input excessive in 
the cases, such as cornering of an automobile, was applied to the tire, the so-called buckling deformation took place to the tread 
section which serves as an outside of a tire at the time of cornering, the code was buckled, and there was a case where it resulted 
soon at code fracture. This phenomenon is notably generated in the code of simplification structure, when especially a filament is 
thick. 

[0004] On the other hand, various proposals are made about the code of the structure where rubber may be made to trespass upon 
the crevice between the filaments of a code positively that this corrosive environment should be avoided on the basis of an idea 
that the cause of code fracture is in the corrosion of a code. 

[0005] However, although the code which can avoid advantageously buckling of the above-mentioned code which serves as a 
direct cause of code fracture also at everything but the invasiveness of rubber from the place produced when there is no code 
fracture in the bottom of a corrosive environment is demanded, the proposal about the code structure which replies to this demand 
is not found. Then, this invention tends to propose the steel code of 1 x4 simplified structure of excelling in the endurance which 
suppressed code fracture. 
[0006] 

[Means for Solving the Problem] Since much cracks had occurred on the outside of the filament by the side of a tread or an inner 
liner when the invention-in-this-application person examined the code fracture phenomenon of the tread section in the cornering 
generated especially on the vehicles outside in the tire which presented the belt with the steel code, it found out this code fracture 
phenomenon originating in bending at the time of buckling deformation, and generating it. 

[0007] Furthermore, when how to avoid code fracture from the above-mentioned fracture mechanism was examined 
wholeheartedly, that you make it distributed unevenly carries out the knowledge of being very effective for raising code-proof 
fracture nature rather than arranging a filament to homogeneity mostly like the conventional code, and it came to complete this 
invention. 

[0008] This invention is 1x4 steel codes of twist structure by the filament of the diameter of the same. The diameter (alpha) of a 
filament is 0.23 mm<=alpha <=0.25mm, and the longitudinal direction of this cord and the cross section which goes direct an 
ellipse form Nothing, This ellipse form is related with the pneumatic tire which used the steel code for rubber goods 
reinforcement and it which are characterized by the ratio (b/a) of the major axis a and minor axis b being 0.60 <=b/a<=0.80. 
[0009] Moreover, this invention is a radial-ply tire containing air which makes a skeleton the carcass which consists of a ply of 
the radial array code extended in the shape of a toroid among one pair of bead sections, and is further equipped with the belt of at 
least one layer on a carcass, and is a radial-ply tire containing air which comes to apply the above-mentioned steel code to this 
belt. 

[00 10] Now, the cross section of the steel code for rubber goods reinforcement which follows this invention at drawing 1 and 
drawing 2 is shown. In drawing, 1 is the filament of the diameter of the same and these filaments 1 become the arrangement 
inscribed in the ellipse which is the cross-section configuration of a code. 

[001 1 ] It is important that the diameter (alpha) of a filament of a code regulates here so that it may be 0.23 mm<=alpha 
<=0.25mm. That is, although the diameter of a filament can be contributed to lightweight-ization if it is a thin filament, it cannot 
acquire sufficient hauling strong force with it being less than 0.23mm. Moreover, if it becomes larger than 0.25mm, code fracture 
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will become easy to break out at the time of buckling deformation, and the cross-section configuration of a code — the ratio of a 
major axis a and a minor axis b - being referred to as 0.60 <=b/a<=0.80 is important about b/a, i.e., a flat ratio It will tend be in 
the so-called closing state which a gap does not produce by the larger thing than 0.80 on the filaments which a steel code adjoins 
with a pressure at the time of vulcanization, since the portion into which rubber has not invaded becomes large, this cannot secure 
endurance, but when laid under the tire, the situation that the distance between codes is not secured arises ( drawing 3 ), and it 
shows very bad influence to belt edge separation by less than 0.60 thing. 

[0012] By arranging each filament according to the above-mentioned regulation, the code crease by buckling of a filament is 

avoided advantageously, and the fracture nature for a code is improved. Therefore, in the tire which was adapted for the belt in 

this code, since failure of the belt by code fracture is suppressed, the endurance of a tire can be improved. 

[0013] Moreover, in order to manufacture the steel code of this invention, after pressing down this code, carrying out flat 

processing with a roll etc., after twisting four filaments, manufacturing in an ellipse-like code or carrying out mold attachment of 

each filament, technique, such as twisting four, suits advantageously. 

[0014] 

[Function] It asked for the compressive-strain-compressive-load curve in the code according to drawing 1 , drawing 5 , and 
drawing 6 from which a cross-section configuration differs in drawing 4 here. That is, the relation between compressive strain and 
a compressive load was investigated about each code which set to 0.70 ( drawing 1 ), 1.00 ( drawing 5 ), and 0.56 ( drawing 6 ) 
flat ratio b/a in the code cross section of 1x4 structure where a diameter consists of a filament which is 0.25mm. Buckling could 
not generate these results of an investigation easily by making it the shape of a small ellipse of a flat ratio from the former being 
circular in a code cross section (flat ratios 0.95- 1 .00), as shown in drawing 4 , namely, although the high code of buckling-proof 
nature was obtained, when the flat ratio was made small too much, it became clear that a compressive load falls on the contrary by 
the fall of the flexural rigidity of the direction of a minor axis. Although it is advantageous to improvement in buckling-proof 
nature to make a code cross section flat from a round shape as for this, it shows that there is a proper range in a flat ratio by one 
side. 

[00 1 5] then, various flat ratios of a code cross section were boiled, it changed, and the number of the code crease which results in 
the code fracture when performing a real vehicle run to the belt of a tire with the application of each code was investigated As 
shown in drawing 7 , the flat ratio was able to obtain the good result for the result in 0.60-0.80. 

[0016] Moreover, it not only maintains a flat ratio within the limits of the invention in this application, but if the diameter of a 
filament is not maintained at the range of 0.23mm - 0.25mm, either, sufficient endurance made into the aim of this application is 
not acquired. That is, the fatigue-resistant aggravation by propagation of the moisture at the time of suppressing dispersion in a 
filament, when rubber is made to invade to the interior and a compression input joins a code, without a code being crushed by the 
pressure at the time of vulcanization, and a lesion reaching a code is avoidable by making a flat ratio into the suitable range. And 
mamtaining sufficient strong force by making the diameter of a filament into the suitable range, the buckling phenomenon of the 
filament by the compression input can be suppressed, and a code with more high endurance can be obtained. 
[00 1 7] That is, in order to obtain a code with the outstanding endurance, it is necessary it not only to specify a flat ratio, but to 
consider as the open structure which has a crevice in the part between the so-called filaments in 1 x4 structure, and to specify the 
diameter of a flat ratio and a filament especially. Moreover, by using this for the belt layer of a tire, the high radial-ply tire 
containing air of endurance can be obtained. 
[0018] 

[Example] The test result about the existence of the belt edge separation when being adapted for the rubber permeability used as 
the index of the endurance about the example and the example of comparison of this invention, code crease nature, and a tire is 
shown in Table 1 and Table 2. . * r— 
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[002 1 ] The tire used for the examination shown in Table 1 and Table 2 is a tubeless tire which has the following structures. 
Tire size: 205/55 R16 carcass: 1 500 deniers (D) / 2 One-sheet belt layer: Two-sheet separation structure belt reinforcement layer 
which has the cord indicated by the column of the cord structure of Table 1 : The cap layer and layer layer [0022] which are shown 
in drawing 9 The test method of the rubber permeability indicated in Table 1 and 2, code crease nature, and belt edge separation 
is as follows. 

[Rubber permeability] rubber permeability (rubber penetration) took one belt in a tire, evaluated the rubber covering length of the 
steel filament which trespassed upon the interior of a passage at the code overall length, and expressed it with percentage. It used 
as an evaluation major company of the endurance accompanied by externally caused injury. It is so desirable that a numeric value 
is large. 

It used for the belt layer which adjusted placing so that it might have fixed intensity for [code crease nature] each code, the real 
vehicle was equipped with the tire, under the same run conditions, after a repeat-range run and the tire were dissected, the code 
crease number was counted, and the index when setting the crease number in a control tire to 100 estimated. Such a good result is 
shown that an index is small. The control tire was used as the tire which presented the belt with the code shown in drawing 5 
similarly here. 

By [belt edge separation] drum examination, it measured after dissecting the existence of belt edge separation after 20,000km run 
by the JIS regular internal pressure load. 

[0023] The thing of an example using the cord which has the 1x4 open structure of this application in a belt layer is excellent also 
in code crease nature, mamtaining sufficient rubber permeability compared with the thing of the example of comparison. 
Moreover, in the pneumatic tire which used it, it can be said that belt edge separation does not occur but endurance is excellent 
compared with the tire which used the thing of the example of comparison. 
[0024] 

[Effect of the Invention] The code excellent in rubber permeability and code crease nature can be obtained without a code 
closing-izing with the pressure which joins a code at the time of vulcanization according to the steel code for rubber goods 
reinforcement of this invention. Moreover, by being adapted for the radial-ply tire containing air in the range of this invention in 
the code, the pneumatic tire which was more excellent in endurance can be obtained. 
[0025] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the steel code according to this invention. 
[Drawing 2] It is the cross section of the steel code according to this invention. 

[Drawing 31 The distance between codes by the flat ratio of a steel code is illustrated, and the ease of occurring of belt edge 
separation is shown. 

(Drawing 4] It is a compressive-strain-compressi ve-load curve about the code in which cross-section configurations differ. 
[Drawing 51 It is the cross section of the steel code in comparison with this invention. 
[Drawing 61 It is the cross section of the steel code in comparison with this invention. 
[Drawing 71 It is the table showing the relation between a flat ratio and a code crease index. 

[Drawing 81 It is illustrating about the difference in the behavior at the time of vulcanization by the flat ratio of a steel code. 
[Drawing 91 It is an example of the belt reinforcement layer of a pneumatic tire according to this invention. 
[Description of Notations] 
1 Filament 

The major axis of an ellipse 
b The minor axis of an ellipse 
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